Introduction
============

The worldwide burden of suicidal behavior and completed suicides, in terms of morbidity, mortality, and health service resources, is overwhelming.

Suicide prevention programs advocate the implementation of suicide prevention measures in emergency rooms (ER), since ER visits are associated with a high prevalence of suicide attempts (SA). In the evolution from suicidal ideation[@B01]-[@B03] to single or multiple SA,[@B02]-[@B09] previous SA have been considered the main risk factor for future SA and completed suicides.[@B03]-[@B05] However, attempts to predict suicidal behavior based on expert risk factor assessment, including machine-learning algorithms, have shown low predictive capacity.[@B10]-[@B16]

The SA rate is up to four times higher than that of completed suicides, and their unpredictability is linked with multiple interactions between risk factors and their dynamics over time.[@B02]-[@B04],[@B15],[@B17]-[@B19] Most completed suicides are preceded by one or two previous SA,[@B20],[@B21] with a mean of four.[@B22] The repeated SA rate seems to be especially high during the first 6 months after a SA[@B08]: this is considered the highest risk period for repeated SA, with rates of up to 9%.[@B23] However, SA rates can reach 60% within 1-2 years.[@B24] Comparatively, the completed suicide rate is approximately 3% in 1-4 years of follow-up.[@B25]

Health service utilization is associated with a statistically significant increase in SA risk,[@B10],[@B22],[@B26]-[@B28] particularly in the following week[@B29] and the following 6 months after a psychiatric hospital discharge.

The main objective of this study was to identify patterns of the two main outcomes, SA and completed suicides, during a 24-month follow-up period, as well as to determine associations between individual characteristics and the outcomes. Data was also collected on the psychiatric ER visits and psychiatric hospitalizations of each participant during the follow-up period.

Method
======

Study sample
------------

Convenience sample recruitment (n=147) occurred at the psychiatric ER of a general hospital for 8 consecutive months (September 2015 to April 2016), including psychiatrist referrals for suicide risk. The inclusion criteria were: suicide risk based on suicidal behavior (suicidal ideation or previous SA), age 18-65 years old, and written informed consent to participate in the study. The exclusion criteria were refusal to participate or a clinical condition that prevented the insight and cognitive ability necessary for collaboration.

Study type and period
---------------------

This 24-month follow-up study collected data every 6 months after recruitment, although only the first 6 months and the 24-month totals were analyzed. Follow-up was carried out via phone calls every 6 months until the end of the 24-month period. Clinical and administrative patient data was collected from computerized medical records and administrative databases (the national registry of health system users). The two data sources were compared and, in cases of disagreement, the computerized medical records were prioritized.

Definitions
-----------

SA was defined using Portuguese National Suicide Prevention Plan terminology[@B30]: "A non-fatal, self-inflicted behavior that necessarily occurred in the presence of suicidal ideation," as opposed to other types of non-suicidal self-injury behaviors.

Variables
---------

The following risk factors for SA or completed suicide were selected according to a literature review (Table S1, available as online-only supplementary material):

1.  \- Sociodemographic variables, including gender, age, marital status (married or living with a partner vs. other, including single, widowed and divorced) and employment (active vs. inactive).

2.  \- Clinical variables, including diagnoses more frequently associated with completed suicides and SA,[@B04],[@B31]-[@B33] were classified by a psychiatrist into the following categories (not defined by international disease codes): mood disorders (affective or dysthymic), psychotic disorders, alcohol-related disorders, anxiety disorders and other; personality disorders (including the borderline subtype) vs. other (all other personality disorders, including the histrionic subtype); family history (of psychiatric pathologies, SA and completed suicide); and somatic pathology.[@B34] Clinical psychopathology, including impulsivity and suicidal ideation, was considered over the last 5 years, either through observation during the interview or through reporting by the patient or relatives. Finally, the lifetime prevalence and type (cutting vs. other) of non-suicidal self-injuries was considered.[@B35]-[@B37]

3.  \- Previous SA characteristics: the lifetime prevalence of SA (including the SA that motivated the present emergency visit) and the method used in the most recent SA were classified according to the literature as drug overdose, defenestration, hanging, suffocation, poisoning and phlebotomy,[@B12],[@B23] after aggregation into the categories drug overdose and other.

4.  \- Prior psychiatric treatment and use of psychiatric services in the past 5 years[@B10] included psychiatric consultations, hospital admissions (number of episodes: 0, 1, 2, ≥ 3), time since the last episode (\< 1 year or ≥ 1 year), and visits to the psychiatric ER (0, 1, 2 or ≥ 3, excluding the present emergency visit).

Statistical analysis
--------------------

First, descriptive analyses of the independent variables (sociodemographic, clinical, previous SA and treatment characteristics) and the main outcomes were carried out every 6 months (including total number of SA and completed suicides at 24 months), including measures of central tendency. Second, the chi-square independence test (p ≤ 0.05) was applied to determine the associations between these risk factors and the two main result indicators (completed suicides and SA) at 24 months. Binary logistic regression was applied to produce a final model (only for repeated SA) after 24 months (enter method, crude and adjusted odds, 95% confidence interval \[95%CI\]; p = 0.01-0.02; and forward method). The receiver operating characteristic curve for this final model was then calculated. SPSS version 22 was used for all analyses.

Ethics statement
----------------

The study protocol was approved by the ethics committee of the investigators' institution and abided by Declaration of Helsinki guidelines. All participants provided written informed consent.

Results
=======

Sample characterization
-----------------------

Of the initial sample of 147 patients, only 2 subjects were lost to follow-up. The sociodemographic profile of the sample (n=145; 2 missing) included a mean age of 41.9±11.9 years and a higher prevalence of women (61.9%). Clinical features included psychiatric pathology in 94.6% of the patients, mostly affective or mood disorder (57.8%) and personality disorders (59.2%). Regarding suicidal behavior, 71.4% of the patients had no history of non-suicidal self-injury, and 95.2% of the patients had suicidal ideation. In the past 5 years, the patients had a mean of 2.59±4.51 emergency visits, and a mean of 1.12±2.12 psychiatric hospitalizations. The global sample description is shown in Table S1, available as online-only supplementary material.

Completed suicides, suicide attempts and other results during the 24-month follow-up period
-------------------------------------------------------------------------------------------

Data on completed suicides, SA, emergency visits and psychiatric hospitalizations were collected every 6 months (i.e., months 6, 12, 18 and 24).

### Completed suicides

During the first 6 months there were no completed suicides, and at 12 months there were only two cases. The other five suicides of this study occurred between 18 and 24 months. At the end of the follow-up period, there were a total of seven completed suicides ([Table 1](#t01){ref-type="table"}, [Figure 1](#f01){ref-type="fig"}). Suicide victims included 5 males and 2 females, aged between 41 and 64 years. The diagnoses were mood disorders (4), psychotic disorder (1), alcohol dependence disorder (1) and one patient with no defined major diagnosis. The suicide methods were drug overdose (3 patients), hanging (2 patients), falling down stairs (1 patient) and phlebotomy (1 patient).

### Suicide attempts

During the 24-month follow-up period, a total of 24 patients (15.9%) attempted suicide: there were 36 episodes at 6 months, 23 episodes between 6 and 12 months, 5 episodes between 12 and 18 months and 5 episodes between 18 and 24 months, totaling 69 SA ([Table 1](#t01){ref-type="table"}, [Figure 1](#f01){ref-type="fig"}).

### Emergency room visits

There were a total of 280 emergency visits by 62 patients (42.8%), with a mean of 1.93±7.53 (range 0-84), distributed as follows: 121 visits during the first 6 months, 24 visits from 6 to 12 months, 15 visits from 12 to 18 months and 19 visits from 18 to 24 months.

### Psychiatric hospital admissions

Psychiatric hospitalizations during follow-up were distributed as follows: 22 admissions between 0 and 6 months, 10 admissions from 6 to 12 months, 7 admissions from 12 to 18 months and 10 admissions from 18 to 24 months, totaling 49 episodes (22 patients, 15.2%), with a mean of 0.30±1.10 and a range of 0-9. The independent variables were not correlated with the number of emergency visits or the number of episodes requiring psychiatric hospitalization.

Individual characteristics as risk factors for outcomes
-------------------------------------------------------

### Individual characteristics as risk factors for completed suicides

There were no completed suicides at 6 months. At 24 months, there were no statistically significant associations (using the chi-square independence test, p \< 0.05) between completed suicides and the risk factors ([Table 2](#t02){ref-type="table"}), although there were only 7 suicides. Due to this small number, the logistic regression analysis for suicides was not carried out.

### Individual characteristics as risk factors for SA

The SA rate at 24 months was analyzed using the chi-square independence test. Statistically significant associations were found with the following variables: 1) somatic pathology (p = 0.07); 2) previous psychiatric consultations (p = 0.04); and 3) the existence (p \< 0.001) and number of previous psychiatric hospitalizations (0, 1, 2 or ≥ 3; p \< 0.006). None of the other variables were statistically significant ([Table 2](#t02){ref-type="table"}). The logistic regression model (crude odds), which focused on SA during the 24-month follow-up period, detected significant associations with only two variables: 1) somatic pathology (OR 2.75; 95%CI 0.87-8.62; p = 0.08) and 2) the number of previous psychiatric hospitalizations (1, 2 or ≥ 3), with the reference value being 0 admissions (OR 3.69; 95%CI 1.02-15.96; p = 0.05; OR 4.03; 95%CI 1.02-15.96; p = 0.05; OR 5.45; 95%CI 1.33-22.29; p= 0.02, respectively). After adjusting for age and gender, the binary logistic regression showed significant associations between SA during the follow-up period and: 1) the existence of previous psychiatric consultations (OR 4.29; 95%CI 1.19-15.41; p = 0.03) and 2) the number of previous hospitalizations (1, 2 or ≥ 3), with the reference value being 0 admissions (OR 4.73; 95%CI 1.34-16.75; p = 0.02; OR 5.32; 95%CI 1.39-20.43; p = 0.02; OR 6.14; 95%CI 1.71-22.07; p = 0.005, respectively). In the final binary logistic regression model (forward method), the variables significantly associated with SA at 24 months were: 1) somatic pathology (OR 2.84; 95%CI 1.05-7.69; p = 0.04) and 2) the number of previous psychiatric hospitalizations (1, 2 or ≥ 3), with a reference value of 0 admissions (OR 4.04; 95%CI 1.17-13.91; p = 0.03; OR 5.09; 95%CI 1.34-19.36; p = 0.02; OR 7.23; 95%CI 1.96-26.64; p = 0.003, respectively; [Table 3](#t03){ref-type="table"}). The final model presented an area under the receiver operating characteristic curve of 0.75 (p = 0.05; 95%CI 0.65-0.86). This value corresponds to good discriminative power.

Discussion
==========

The 4.8% completed suicide rate and the 24.1% of patients with new SA at the end of the 24-month follow-up period are within the range reported in the international literature.[@B10] More SA were observed during the first 6 months of the study period, while most of the completed suicides occurred during the final 6 months, similar to what has been reported in other studies. Age was not significantly associated with SA at 24 months (by chi-square, binary logistic regression, enter method, crude and adjusted to gender and forward method analyses). The only two variables identified as statistically significant independent predictive risk factors for SA at the end of the 24-month follow-up period have already been identified in other studies: somatic pathology,[@B15],[@B34] and previous psychiatric hospitalizations.[@B11] The relevance of the latter might be linked to occasional treatment resistance and possible interactions among risk factors, including sociodemographic and clinical variables that are usually related to SA and repeated SA.[@B04]-[@B06] The differences between our study and the general literature could be explained by the different methodologies (target population, independent variables, result indicators, study period, etc.).

An important strength of this study is its longitudinal methodology, focusing on SA and completed suicides as its main outcomes, and measuring access to health services (number of emergency and hospital admission episodes), which could be useful for further research. Although this was a longitudinal study, due to the cross-referencing from multiple patient data sources there was no significant reduction in sample size. In fact, the loss of two cases (from 147 to 145 cases) was insignificant to the study sample as a whole. Limitations included the quality of the medical record data, and barriers to computer database access. Furthermore, some of the patient data was self-reported, and there could have been interference from the individual characteristics of the interviewers. Finally, comparison with the literature was limited by a lack of studies with similar methodologies.

In conclusion, the results showed a distinct temporal distribution for completed suicides and SA: there was a higher incidence of SA during the first 6 months, while most completed suicides occurred later, mainly between 18 and 24 months after recruitment. The independent variables associated with SA (somatic pathology and a higher number of previous psychiatric hospitalizations) must be analyzed in an extended longitudinal study to confirm them as predictive factors. Finally, this study represents an investment in suicide risk evaluation in the ER and could lead to the identification of specific patterns of suicidal behavior, as well as to the development of better prevention plans based on the characteristics of suicide risk subpopulations. It also highlights the need for clinicians to be trained in suicide risk assessment, particularly in the ER.
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###### Descriptive analysis of attempted and completed suicides at 24 months (n=145)

                       6 months n (valid %)   24 months n (valid %)
  -------------------- ---------------------- -----------------------
  Suicides             0 (0.00)               7 (4.80)
  Suicide attempts                            
  Mean (SD); min-max   0.25 (0.79); 0-6       0.48 (1.82); 0-18
  0                    125 (86.2)             122 (84.1)
  ≥ 1                  20 (13.8)              24 (16.6)

min-max = minimum-maximum; SD = standard deviation.

###### Variables associated with attempted and completed suicides at 24 months (n=145)

                                  Suicides (n; %)   Suicide attempts (n; %)                                  
  ------------------------------- ----------------- ------------------------- ------ ----------- ----------- -------
  Age (years)                                                                                                
  18-24                           13 (100.0)        0 (0.0)                   0.08   10 (79.6)   3 (23.1)    0.51
  25-34                           28 (100.0)        0 (0.0)                          25 (89.3)   3 (10.7)    
  35-44                           41 (95.3)         2 (4.7)                          37 (86.0)   6 (14.0)    
  45-54                           33 (97.1)         1 (2.9)                          30 (88.2)   4 (11.8)    
  55-65                           23 (85.2)         4 (14.8)                         20 (74.1)   7 (25.9)    
  Gender                                                                                                     
  Male                            49 (90.7)         5 (9.3)                   0.12   43 (79.6)   11 (20.4)   0.47
  Female                          89 (97.8)         2 (2.2)                          79 (86.8)   12 (13.2)   
  Somatic pathology                                                                                          
  No                              74 (94.7)         2 (2.6)                   0.36   68 (89.5)   8 (10.5)    0.07
  Yes                             64 (92.8)         5 (7.2)                          53 (76.8)   16 (23.2)   
  PP consultations                                                                                           
  No                              45 (93.8)         3 (6.3)                   0.88   45 (93.8)   3 (6.3)     0.04
  Yes                             93 (95.9)         4 (4.1)                          76 (78.4)   21 (21.6)   
  PP hospitalizations                                                                                        
  No                              86 (96.6)         3 (3.4)                   0.53   82 (92.1)   7 (7.9)     0.001
  Yes                             52 (92.9)         4 (7.1)                          39 (69.6)   17 (30.4)   
  Number of PP hospitalizations                                                                              
  0                               86 (96.6)         3 (3.4)                   0.74   82 (92.5)   7 (7.9)     0.006
  1                               20 (90.9)         2 (9.1)                          16 (72.7)   6 (27.3)    
  2                               15 (93.8)         1 (6.3)                          11 (68.8)   5 (31.3)    
  ≥ 3                             17 (94.4)         1 (5.6)                          12 (66.7)   6 (33.3)    

PP = previous psychiatric.

Chi-square independence test; p \< 0.5.

###### Logistic regression of suicide attempts at 24 months (n=145)[\*](#TFN02t03){ref-type="table-fn"}

  Variable                                                     Crude odds               Adjusted odds             Forward method
  ------------------------------------------------------------ ------------------------ ------------------------- -------------------------
  Gender ([\*](#TFN02t03){ref-type="table-fn"}Female)                                                             
  Male                                                         1.78 (0.66-4.80) 0.26    \-                        \-
  Age ([\*](#TFN02t03){ref-type="table-fn"}18-24 years)                                                           
  25-34                                                        0.42 (0.06-2.90) 0.38    \-                        \-
  35-44                                                        0.48 (0.08-2.79) 0.42                              
  45-54                                                        0.39 (0.09-2.46) 0.31                              
  55-65                                                        0.73 (0.11-4.82) 0.74                              
  Somatic pathology ([\*](#TFN02t03){ref-type="table-fn"}No)                                                      
  Yes                                                          2.75 (0.87-8.62) 0.08    2.46 (0.90-6.73) 0.13     2.84 (1.05-7.69) 0.04
  PP consultations ([\*](#TFN02t03){ref-type="table-fn"}No)                                                       
  Yes                                                          2.49 (0.61-10.14) 0.20   4.29 (1.19-15.41) 0.03    
  Number of PP hospitalizations                                                                                   
  ([\*](#TFN02t03){ref-type="table-fn"}0)                                                                         
  1                                                            3.69 (1.02-13.37) 0.05   4.73 (1.34-16.75) 0.02    4.04 (1.17-13.91) 0.03
  2                                                            4.03 (1.02-15.96) 0.05   5.32 (1.39-20.43) 0.02    5.09 (1.34-19.36) 0.02
  ≥ 3                                                          5.45 (1.33-22.29) 0.02   6.14 (1.71-22.07) 0.005   7.23 (1.96-26.64) 0.003

PP = previous psychiatric.

Binary logistic regression (enter method, crude and adjusted to age and gender; forward method; 95% confidence interval; p = 0.10-0.20).
